A yeast TBP mutant (N2-1) is described here that is defective specifically in responding to acidic activators in vivo. N2-1 does not support activation by Ga14, Ace1, and Gcn4, but appears unaffected for constitutive transcription, repression by the Cyc8-Tupl and Not complexes, and transcription by polymerase (Pol) (17), and also conferred ts growth when present as the sole source of TBP (Fig.   1A ). In addition, the strain with N2-1 as the only TBP grew slowly even at 30°C (Fig. IB) , and the cells exhibited a large and elongated morphology. This phenotype was not the result of reduced expression or instability of the mutant TBP, because immunoblot analysis of the mutant strain indicated amounts of TBP equal to those found in the wild type (Fig. 1C) . Moreover, the structure of the N2-1 protein was not substantially compromised, because N2-1 was normal for Pol III transcription at the restrictive temperature (Fig. ID) .
. In vitro, activation domains can directly interact with TBP (3), TAF110 and TAF40 (4), TFIIA (5), TFIIB (6) , and TFIIH (7) . Biochemical studies suggest that some of these interactions are important for transcriptional activation in vitro (4, (8) (9) (10) . In addition, several TBP mutants that support basal but not activated transcription in vitro have been described; one of these is specifically defective for interaction with TFIIB, whereas the others show combinations of defects in interactions with an acidic activation domain (VP16), TFIIA, TFIIB, or DNA (11) . The significance of these interactions to the mechanism of activation in vivo is unknown.
Recruitment of TBP to the promoter in vivo can be a rate-limiting step for transcription that is enhanced by acidic activator proteins (12 (17) , and also conferred ts growth when present as the sole source of TBP (Fig.   1A ). In addition, the strain with N2-1 as the only TBP grew slowly even at 30°C (Fig. IB) , and the cells exhibited a large and elongated morphology. This phenotype was not the result of reduced expression or instability of the mutant TBP, because immunoblot analysis of the mutant strain indicated amounts of TBP equal to those found in the wild type (Fig. 1C) . Moreover, the structure of the N2-1 protein was not substantially compromised, because N2-1 was normal for Pol III transcription at the restrictive temperature (Fig. ID) .
To (Fig. 2, A Cp88-GCN4, a plasmid constitutively expressing Gcn4 (32) , were analyzed for HIS3 (+1 and +13 sites indicated) and DED1 RNAs. Constitutive HIS3 transcription is initiated equally from the +1 and +13 sites, whereas Gcn4-activated transcription is initiated preferentially from the +13 site; DED1 is not affected by Gcn4 and serves as an internal control (33 (18) , was also defective in the mutant strain (Fig. 2C ). In the presence of copper, the wild-type strain showed a 10-to 12-fold increase in CUPI transcription, whereas the mutant strain showed less than a twofold increase. In the absence of exogenously added copper, CUP1 RNA levels in the N2-1 strain were lower than in the wild-type strain, which is due primarily to the defect in Acel-dependent activation (19) . Third, with the use of the lacZ reporter YCp86-Sc3801 (20) , we examined the response to the activator Ga14, which stimulates transcription in the presence of galactose. The addition of galactose caused a 400-fold increase in f3-galactosidase activity in the wild-type strain, but only a twofold increase in the mutant strain (Table 1) .
Thus, the N2-1 strain is not competent for response to three acidic activators that induce the expression of physiologically unrelated sets of genes.
To address whether the activation-deficient TBP was able to respond to negative regulators, we examined repression by the Cyc8-Tupl co-repressor complex (21) and by the Not complex (22 RNA levels in the N2-1 strain were indistinguishable from those in the wild-type strain (Fig. 2D) , which indicates that repression by Cyc8-Tupl was intact. If Notdependent repression was compromised in N2-1, then the strain should have exhibited a preferential increase in HIS3 transcription from the +1 initiation site (22) . However, the ratio of +1 to +13 transcripts in the mutant strain was nearly 1:1 and comparable to wild-type levels (Fig. 2B) (24) .
To investigate the molecular basis of the activation defect, we produced the N2-1 protein in Escherichia coli, and its biochemical properties were compared with those of wild-type TBP. As assayed by coprecipitation with glutathione-S-transferase (GST)-VP16, the N2-1 protein was indistinguishable from wild-type TBP in its ability to interact with the VP16 acidic activation domain (Fig. 3A) . In addition, mobilityshift (Fig. 3B) However, N2-1 did not interact with TFIIA in a mobility-shift assay (Fig. 3C) . TBP-TFIIA-DNA complexes were not visualized even when five times more N2-1 or TFIIA or both was used. In contrast, N2-1 interacted with TFIIB in the same assay (Fig.  3D) Gal4 activation. In contrast, fusion of Toa2 to wild-type TBP caused temperature-sensitive growth and markedly reduced Gal4 activation (Fig. 4C) (26, 27) . Kinetic studies suggest that the activator-dependent assembly of a complex requiring TFIID and TFIIA can be a rate-limiting step in the production of preinitiation complexes in vitro (10) . Taken 
